espite the recent trends toward conservatism and the popularization of minimally invasive techniques, the face-lift operation remains the cornerstone of facial rejuvenation. A wide variety of face-lift techniques have proven effective, and a mounting body of recent evidence has objectively documented this with outcomes analysis.
PATIENTS AND METHODS
A retrospective review was performed to identify consecutive patients who underwent simultaneous face lift with perioral croton oil-phenol peel performed by a single surgeon (J.E.Z.) between August of 2001 and March of 2012. Information concerning patient age, Fitzpatrick skin type, history of prior face lift, history of prior resurfacing procedures, face-lift technique, and ancillary procedures at the time of face lift and chemical peel was obtained from our electronic medical record. Institutional review board approval for this study was obtained before initiating this review.
Surgical Technique
Patients who were considered candidates for the combined technique were light-skinned (Fitzpatrick I and II) individuals who, in addition to facial aging, demonstrated moderate to severe perioral rhytides at rest. They were pretreated with tretinoin and hydroquinone for 4 to 6 weeks to suppress melanin production. The patients were instructed to use 400 mg of acyclovir starting 2 days before the procedure and continuing until complete healing was observed. An extended superficial musculoaponeurotic system (SMAS) face-lift approach with submental platysmaplasty and lipofilling was the most common surgical procedure combined with perioral resurfacing. Ancillary procedures for all patients are listed in Table 1 . The chemical peel was performed at the completion of surgery. The peel solution was prepared by mixing 4 cc of 88% phenol, 3 gtts of croton oil, 16 gtts of Septisol (Steris Corp., Mentor, Ohio), and 6 cc of purified water. 23 The final concentration consisted of 33% phenol and 1.1% croton oil. The solution was applied to the upper lip, lower lip, and chin, with care taken to extend onto the vermilion. Swipes were applied until a dense white frost was obtained (usually 20 swipes). In none of the cases were undermined flaps peeled. Postpeel management consisted of a petrolatumbased ointment (e.g., Aquaphor; Beiersdorf, Inc., Wilton, Conn.) combined with 2% viscous lidocaine until healing was achieved. Reepithelialization typically occurred in 7 to 10 days, indicative of an intermediate depth peel. Once complete healing was observed, hypoallergenic moisturizer was begun daily.
Patient-Reported Outcomes
A validated questionnaire designed by Cox et al. to measure patient satisfaction after facial rejuvenation was used to evaluate patient-reported outcomes. 24, 25 It consisted of 14 items, including questions on overall satisfaction, improvement in facial lines and appearance, effect on self-confidence, side effects, and downtime associated with the procedure. The patients responded on a seven-point Likert response scale ranging from 1 = very dissatisfied to 7 = very satisfied. Higher scores suggested increased patient satisfaction. The survey was mailed to patients and was resent to the nonresponders a second time. Responses were returned anonymously in a plain envelope. Mean and standard deviation were calculated for each item on the questionnaire.
Assessment of Apparent Age
Preoperative and postoperative photographs of patients included in the study were mixed randomly to create a photograph book. The photograph book included frontal, profile, and oblique views of the face, which were taken with the same background color and camera settings, in neutral expression with the same degree of chin elevation, and without makeup or jewelry. All patients included in the photographic evaluation signed photograph-release consent forms, thereby approving use of their photographs for research purposes. The photograph book was shown to six independent reviewers, who were asked to estimate the age of the person in the photograph. Their responses constituted the "preoperative apparent age" and "postoperative apparent age" of the patients. All reviewers were blinded to patientand procedure-related information.
For each patient, a preoperative and postoperative apparent age was obtained by calculating the mean ± SD of six reviewers' estimates. The actual age of the patients was then compared with the apparent ages as estimated by the reviewers using an unpaired t test. Statistical significance was defined as p < 0.05. This was done for both preoperative and postoperative photographs. A second analysis was performed to calculate the reduction in apparent age. Because the actual age differed between preoperative and postoperative photographs, the formula (postoperative apparent age − postoperative actual age) − (preoperative apparent age − preoperative actual age) was used to account for the time lapse.
1 This calibration of the formula eliminated the influence of aging with time and yielded an accurate calculation of reduction in apparent age.
Assessment of Perioral Wrinkles
A second photograph book was created similarly by randomly assorting preoperative and postoperative perioral close-up photographs. Objectivity was obtained by rating the perioral area according to the Glogau classification of photoaging ( Table 2 ). The photographs were evaluated by two plastic surgeons who were blinded to patientand procedure-related information. Raters were assisted by sample photographs of Glogau class I to IV and were asked to rate the presented pictures. Patients' preoperative Glogau class was compared with their postoperative class using a paired t test. Statistical significance was defined as p < 0.05.
RESULTS
Forty-seven consecutive patients who had simultaneous face lift and perioral croton oil-phenol peel over an 11-year period were included in the study. The average age of the patients was 63 ± 5.6 years and the average follow-up period was 23.2 months (median, 13 months). All patients had a minimum follow-up of 6 months. In all cases, patients' skin types were Fitzpatrick I or II. Details of surgical procedures are listed in Table 1 . The face lift was primary in 36 of 47 patients (76.6 percent), secondary in nine patients (19.1 percent), and tertiary in two patients (4.3 percent). The average time from previous face lift was 90 months. During the follow-up period, six patients (12.8 percent) underwent repeated peeling of the perioral region, usually of the vermilion-cutaneous junction. The average time to repeated peeling was 12 months (range, 5 to 18 months).
Patient-Reported Outcomes
Twenty-seven of 47 patients responded to the questionnaire, yielding a response rate of 57.4 percent. Mean scores of individual questionnaire items were calculated and are listed in Table 3 . The satisfaction scale ranged from 1 = very dissatisfied to 7 = very satisfied. Overall satisfaction was rated as 6.5 (item 1). All of the items in the questionnaire had a mean score above 5, indicating satisfied or very satisfied. Plastic and Reconstructive Surgery • November 2013
Assessment of Apparent Age
Of 47 patients, 20 gave consent for use of their photographs. The postoperative photographs were taken at an average of 14.5 months (range, 6 to 48 months) after the combined procedure. Table 4 summarizes the patient data pertaining to actual and apparent ages.
When preoperative actual age was compared with preoperative apparent age, the patients appeared 2.9 years younger than their actual age. However, this difference was not statistically significant (p = 0.1331). In contrast, patients' postoperative apparent age estimate was 8.2 years younger than their postoperative real age, with a 95 percent confidence interval of 4.17 to 12.14 years (Figs. 1 through 4) . This difference between postoperative actual and apparent age was statistically significant (p = 0.0002). The mean reduction in apparent age after combined face lift with perioral peel was calculated using the formula described above and was found to be 5.3 years (range, 0.7 to 17.7 years).
Assessment of Perioral Wrinkles
The photographs of the same subset of 20 patients were used for objective evaluation of perioral wrinkles. The mean reduction in the Glogau score as evaluated by two surgeons was 1.15 (3.3 ± 0.6 preoperatively and 2.15 ± 0.7 postoperatively, p < 0.0001, with a 95 percent CI of the reduction from 0.86 to 1.43) (Figs. 1 through 5 ).
Complications
Complications, treatment methods, and complication outcomes are summarized in Table 5 . Several complications were related directly to peeling. These included contact dermatitis, which was treated with topical fluocinolone. Persistent redness was treated with topical clobetasol for 1 to 2 weeks. Two cases of hypertrophic scarring resolved with intralesional steroid injections (Fig. 6) . A careful evaluation of postoperative photographs yielded the presence of subtle lightening of the perioral region in all cases.
DISCUSSION
Although the face lift procedure is an effective means of addressing facial aging, it is generally accepted that it has little effect on perioral rhytides. 5, 6, 10, 15, [26] [27] [28] Procedures performed at the time of face-lift surgery to improve these rhytides have been practiced for many years and include dermabrasion, a variety of chemical peels, laser resurfacing techniques, fillers, and botulinum toxin. 5, 6, [8] [9] [10] [11] [12] 15, 17, 18, 22, 27, 29, 30 Each modality has its advocates and opponents. Dermabrasion of the perioral area is a Volume
time-honored means of reducing perioral rhytides. 9, 22, 29, [31] [32] [33] Its documented efficacy is significant even beyond its apparent depth of injury. Because of the potential aerosolization of viral particles, it has fallen somewhat out of favor, and other techniques are now preferred. 29, 31, 34, 35 Carbon dioxide laser resurfacing, erbium laser resurfacing, and combinations of the two have also enjoyed recent popularity. [27] [28] [29] [35] [36] [37] [38] [39] Despite initial claims that carbon dioxide laser resurfacing would not cause hypopigmentation, long-term results have contradicted this assertion. 40 In fact, hypopigmentation secondary to the carbon dioxide laser can be profound and progressive in the long term. 28, [38] [39] [40] [41] Fractionated carbon dioxide was introduced to obviate these problems. 36, [41] [42] [43] Although effective in other areas of the face, moderate to deep perioral rhytides appear to be recalcitrant to fractionated techniques. Trichloroacetic acid chemical peeling seems to act similarly. That is, although effective in rejuvenating other areas of the face, deep perioral wrinkles appear to be recalcitrant even at higher concentrations. 22, 35 Phenol-croton oil peeling is not new. Initially practiced by lay peelers, the phenol-croton oil peel was popularized by the Baker-Gordon group in the 1960s. 5, 6, 8, 44 Although dramatically effective, the untoward effect of long-term hypopigmentation resulting from the Baker-Gordon formula has led to its replacement by the above techniques. 45, 46 More recently, Hetter, Stone, and others have modified the phenol-croton oil formula, dispelled many of the dictums of the Baker-Gordon formula, and reportedly reduced the untoward peeling effects. The combination of the face lift with phenol-croton oil perioral peeling is also not new. 5, 7, 8, 10, 15, 22, 50, 51 Multiple authors have described their experience with face lift and perioral peeling, either as staged 5, 6, 8, 10, 50 or simultaneous procedures. 8, 15 Although wrinkle ablation has been consistently noted, the dramatic skin tightening that synergistically occurs when the two procedures are combined is underappreciated. In addition, these previous publications generally report subjective and descriptive experience on the value of the combined approach. We have therefore attempted to address this topic from an evidencebased approach using objective, validated outcomes measures. 52 Apparent age evaluation was chosen as a method of quantifying this improvement.
Previously, it was shown that face lift alone results in 4.6 years of reduction in apparent age. 1 In this same report, Swanson reported that laser resurfacing provided an additional 2.5 years of apparent age reduction. Our results parallel his findings. We have found 5.3 years of reduction in apparent age after the combined face lift and perioral peel. In addition, we have compared the apparent age to the actual age, showing that the patients' postoperative apparent age estimate was 8.2 years younger than their real age (p = 0.0002). The reader may object to the use of apparent age as a tool for the evaluation of surgical efficacy, arguing that we have taken subjective opinions and made them objective by declaration. Our intent rather was to provide an additional, non-patient-reported means of assessing the surgical result to the other two outcomes The patient's perception of the end result is now recognized as a critical part of outcomes assessment in cosmetic surgery. Therefore, using well-developed and validated questionnaires for this purpose has become an essential tool in evaluating patient-reported outcomes. 52, 54 With regard to a validated patient-reported outcomes measure following facial rejuvenation, we found the facial lines treatment satisfaction questionnaire by Cox et al. to be the best available instrument at the time our study was initiated. 24, 25, 54 The FACE-Q, a more comprehensive instrument for assessing outcomes of facial cosmetic procedures, was still under development. This survey has only recently been published and was therefore unavailable for use in our study. 55 In our study, patient satisfaction was found to be high with the simultaneous approach. The survey results indicate that downtime was well tolerated, essentially the same as face-lift recovery time, and that improvement in facial lines was significant. Finally, the perioral phenol-croton oil peel resulted in significant and objective wrinkle improvement as shown by the reduction in Glogau score.
The follow-up period in our series was relatively long, allowing a reasonable period for assessing the incidence of hypopigmentation. Critical analysis of our results using a concentration of 33% phenol and 1.1% croton oil belies Hetter's suggestion that peeling with 1.1% croton oil concentration results in no incidence of hypopigmentation. 23, [47] [48] [49] In fact, careful review of our cases found that (1) some degree of hypopigmentation occurs with most patients and (2) hypopigmentation is subtly progressive. In contrast, when peeling is confined to lower Fitzpatrick skin types, it is not disabling. With regard to depth of peeling, our experience reflects that of Stone, 50, 51 who suggests that the depth of peeling is dependent on the concentration of both the phenol and croton oil, and not that of Hetter, 23, [47] [48] [49] who suggests that croton oil is the critical agent determining peel depth.
Although the modified phenol-croton oil formula is safer compared with stronger concentrations, it is not without complications. Because of the general skin lightening, the technique is most effective in Fitzpatrick skin types I and II. 18, 22, [56] [57] [58] Hyperpigmentation is a problem most often associated with sun exposure. 33, 45, 46, 50, 51, 58 It is transient and can be treated with tretinoin and hydroquinone. 22, 58 Because darker skinned individuals are prone to showing an obvious line of demarcation between treated and untreated regions, 56, 58, 59 Fitzpatrick skin type III patients benefit best from full face treatment performed before or after face-lift surgery. We do not treat any patients with Fitzpatrick skin types IV and above with phenol-croton oil peel. Although phenol-croton oil peel typically has a postprocedure erythema that requires weeks to disappear, it is readily camouflaged during this period. 6, 17, 58, 60, 61 Major complications resulting from phenol peeling are unusual. Scarring remains the most significant complication and occurred in 2 percent of our patients. When induration first Volume 132, Number 5 • Outcomes of Face Lift and Perioral Peel 751e appears, aggressive treatment with weekly triamcinolone at a dose of 5 mg/cc proved to be most effective in resolving the problem rather than monthly treatments with higher concentrations. Unfavorable results can be prevented by careful application of the solution and discontinuing the peel when frosting occurs. Undertreatment is far better than overtreatment, with a second peeling session if necessary. Although perhaps controversial, myocardial toxicity is a real risk. However, it is associated with the peeling of larger areas and is not of concern with segmental treatments. 6, 17, 60, 61 Simultaneous face lift and full face resurfacing is a controversial subject. Several authors argue that undermined flaps can be resurfaced with light-based modalities or intermediate-depth peeling, [12] [13] [14] 16, 19, 21 whereas others condemn the procedure or suggest caution. 5, 6, 11, 17, 18, 20, 57, 62 The risk is dependent on the length of undermined face-lift flaps, the plane of undermining, and the extent of resurfacing-induced skin injury. 21 In our opinion, with a deep peel solution such as the one described in this study, the risk outweighs the benefit. When phenol-croton oil peeling is performed at the time of face lift, peeling should never be performed over undermined areas. 46, 51 The peel injury to the subdermal plexus would lead to compromised wound healing if performed over areas undermined at the time of face lift.
Finally, the equipment needed to perform a phenol-croton oil peel is minimal. No expensive laser systems are required and no concerns of aerosolization of viral products exist. All that is required is 88% phenol, croton oil, Septisol, and water. The return on investment is much more rapid than with laser systems or other light-based or radiofrequency modalities, and the results are more consistent. 
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CONCLUSIONS
Perioral phenol-croton oil peeling is a simple, cost-effective, and long-lasting procedure that can be performed simultaneously during face lift. It is effective in both eradicating perioral wrinkles and significantly tightening the central lower face, thus complementing surgery. Outcomes measurements including patient satisfaction, objective evaluation of wrinkle improvement, and significant reduction in apparent age document the power of this technique. There are few procedures in aesthetic surgery that yield long-lasting and consistent results with so little cost. 
